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Tl - Semiconductor device manufacturing apparatus has shower head with several gas 
ejection holes which are formed such that they are equal in size and its diameter is 
smaller than susceptor and larger than wafer 
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AB - JF2002141290 NOVELTY - A shower head (43) has several gas ejection holes 
(421,431) which are formed such that the diameter of the hole is larger than the 
diameter of the wafer of the predetermined dimension and smaller than the diameter of a 
susceptor (31). The gas ejection holes are processed such that the holes become equal 
in size. 

- USE - For manufacturing semiconductor device such as semiconductor integrated 
circuit. 

- ADVANTAGE - Since shower head has^gas^ejectiQQ_hg!es of uniform size, the film 
thickness is formed uniformly within a wafer surface and amount of doping impurities is 
performed uniformly, thus semiconductor device with reliable electrical property is 
manufactured. 

- DESCRIPTION OF DRAWING(S) - The figure illustrates an outline sectional drawing of tl' 
semiconductor manufacturing apparatus. 

- Susceptor 31 

- Shower head 43 

- Gas ejection holes 421, 431 
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IN - KAGATSUME AKIKOWATANABE TOMOJlfOSHIDA MASAYOSHIjSHIZAKA MITSUNOF 
PA - HITACHI LTCHITACHI KOKUSAI ELECTRIC INC 
Tl - SYSTEM FOR PRODUCI^d-SEMICONDUCf OR 

AB - PROBLEM TO BE SOLVED: To realize a system for producing a semiconductor in which 
a film having enhanced uniformity in the film thickness, the dosage of impurities and the 
sheet resistance in the plane of a wafer can be deposited. 
- SOLUTION: Diameter of a shower hea<#3 is set larger than the diameter of a wafer 1 
but smaller than the diameter of a susceptor 31 within a range where gas ejection holes 
431 exist. The gas ejection holes 431 are distributed such that the number of holes per 
unit area will be constant in the plane and th e diameter of all ejection ho le s 431 isj Rad&a* 
identical thus making substantially uniform the gas ejection quantity. Furthermore, 
temperature at a part of the susceptor (supporting base) 31 facing the region, where 
the gas ejection holes 431 of the shower head 43 are formed, not through the wafer 1 
is set in the range of 1 .02-0.7 times of the absolute temperature of the wafer 1 . 
According to the arrangement, film thickness can be made uniform while enhancing 
uniformity in the dosage of phosphorus. 
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SIEH^lffflS:. 7xai ^ffigi »9^:^ < , ^-b.r.^ 
3 l^!SgJ: , 9^$<1-^. 

( 2 ) yt7^-y K 4 3 </.)RS£tSiL4 3 1 <7J*fflB«S 



!(6) 002-1 4 1290 (P20 0 2-14p58 



TL4 3 IWiLmz^xmttKc&kolzmJlLX , ii 
( 3 ) K4 3<7)?fxm&JL4 3 1 

i'tfzW.mz, ^xyNi^/r^-f^r&i-r^^r^ (£ 
) 3 1 ^35^^^* . ^x.a i comn&m^ 1 . 

0 2 f^-JJ.T 0 . 7 «ULh fc 4 h J: 5 Rj&*- & . 
[ 0 0 74] JLE ( 1. ) fcrfcWC. is*V— ^ 

•y K4 3£7)^MPfij±lfl4 3 1 £KltSi£El<0ieg£. 

ga +[*titt^2o<?Dieaj?i4 3 1 ^+iMaiEist ) x 2 
[ 0 075] ia.bo.t -) fc. ifmm-mmWiZ^K 

[ 0 0 7 6 ] Jd6Lfc-IWl5WJB-C*is 
h Lt±C, SiH 4> PH 3 . H 2 *ffl^fcfl|£5?Lfc 

[00 77] ffl*t*^iS i C I 2 H 2 . S i C 

1 3 H. Si c um^lfMz&^X fc*«»!Hti, 

[00 78] Sfetc. ^'J3y*t^i:ifct, NH 3 ^N 
,0, H 2 Q*<0#.X«rWA LTy'Jn ymfcR^s/ 'J 3 V 

[00 79] — StfH+t\ ffiSy/^cfc 0 t^x;>» 

ttm\ J:9#j*a s *>s. 

[0 0 SO] £jfc. ±aLfc«Cfc^TJ4s #><-yy 
*fi»ffl««01. 0 2 fStiT0. 7«J2Lti:*r*J:3teR 

se-rs kPiat, >'t7^7 K4 3<7)/7xn*atifL4 3 

l^fiK-Siifc««fc:, »>xai tzttfot iff 

a«w> 1.02 w 0 . 7 «J2Lh*: * & «t 3 ss-r 



[008 1 ] 
[0082] 

[HI ] *^^i^-^SM^T^^^*K3t^M 
[0083] 

[02] yt7^7 Kk^xyNfc-C«*iifcS.BkO« 
[0084] 

[03 ] ^*£ifc«^?x'v~a'J y<0F-ty 
^SW^ffi & net? "7?X*foh« 
[0085] 

[H4 ] m3\ f z^Ltz^ix^ixmm^n^wimz^ 

tWfchh. 
[0086] 

[05 ] #rt—V y^^Sr^fb^iir^S^'J >'0 
F— h°y ? : S&mm £ Ktmvfo h . 
[0087] 

[06] c V D SgBO«*««0T* £ . 

[0088] 



1 ^X^N 

2 

3 JP^f—S/ 
4 

5 Jlf^P 

6 ffiAOJP 

7 hAN^y 

8 y^ 

3 1 ^7°^ 
3 2 ^ 

3 3 HJK 

4 1 SAP 
4 2 #ft« 

4 3 y^7^7F 



4 2 1. 4 3 1 tfXRgtftfL 



[Ill ] 



!( 7 ) 0 0 2 



-- 1 A 1 2 9 0 ( P 2 0 0 2 
[112] 



1 4 P^ft 




3 



[H3 3 



(mol/cm 2 rain) 
lxlO-'l 



2 x 10- 10 - 




-ISO 



x 



O 



150 (mm) 



x 
/\ 
19 



[06 3 



=3; 



